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(54) SURFACE ACOUSTIC WAVE DEVICE 

(57)Abstract: 

PURPOSE: To obtain the surface acoustic wave device which is 
easily made thin by forming a metallic film pattern on the top 
surface of a piezoelectric body substrate and providing an insulator, 
formed on this pattern, between patterns which generate a potential 
difference at the time of operation. 

CONSTITUTION: The pattern 2b is formed of a metallic film on a 
pattern 2a, formed of a metallic film on the top surface of the 
piezoelectric material substrate 1, across the insulator 3. When the 
surface acoustic wave device operates, the potential difference is 
generated between those patterns 2a and 2b formed of the metallic 
films. Then the two patterns 2a and 2b formed of the metallic films 
are crossed across the insulator 3 which is sufficiently thick, so 
they can be crossed without any short-circuit. Complex wiring is 
therefore possible and they are planar, so the patterns which 
become complex can be simplified and reduced in size. 
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(54) SURFACE ACOUSTIC WAVE DEVICE 



(57)Abstract: 

PURPOSE: To obtain the surface acoustic wave device which is easily made thin 
by forming a metallic film pattern on the top surface of a piezoelectric body 
substrate and providing an insulator, formed on this pattern, between patterns 
which generate a potential difference at the time of operation. 
CONSTITUTION: The pattern 2b is formed of a metallic film on a pattern 2a, 
formed of a metallic film on the top surface of the piezoelectric material substrate 
1, across the insulator 3. When the surface acoustic wave device operates, the 
potential difference is generated between those patterns 2a and 2b formed of the 



metallic films. Then the two patterns 2a and 2b formed of the metallic films are 
crossed across the insulator 3 which is sufficiently thick, so they can be crossed 
without any short-circuit. Complex wiring is therefore possible and they are 
planar, so the patterns which become complex can be simplified and reduced in 
size. 
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1 This document has been translated by computer. So the translation may not 
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2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Surface acoustic wave equipment characterized by considering as the 
configuration which sandwiches said insulator between said patterns which 
produce the potential difference at the time of actuation in the surface acoustic 
wave equipment which formed the pattern which consists of a metal membrane 
on the front face of the piezo electric crystal substrate which spreads a surface 
acoustic wave, and formed the insulator on this pattern. 

[Claim 2] Surface acoustic wave equipment according to claim 1 characterized by 
making it flow through the pattern which becomes equipotential at the time of 
actuation by other patterns which consist of a metal membrane. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention offers the surface acoustic wave equipment 
which can be miniaturized especially about surface acoustic wave equipment. 
[0002] 

[Description of the Prior Art] The approach of forming the insulator film in a 
substrate front face for the purpose of suppressing the temperature characteristic 
for the purpose of protecting the front face of surface acoustic wave equipment 
conventionally or is used. The configuration of the conventional example of this 
kind of surface acoustic wave equipment is explained referring to drawing 4 . 
Drawing 4 prepares a transducer on the piezo electric crystal of the substrate 
which spreads a surface acoustic wave, and prepares an insulator layer in a front 
face. This is shown in us77-43 in Institute of Electronics and Communication 
Engineers technical research report [supersonic-wave] vol77.N0125 of 
September 22, 1977 issue for example. Furthermore, it is explained in detail in 
us92-56 in Institute of Electronics and Communication Engineers technical 
research report vol92 and a [supersonic wave] NO 232 of September 22, 1992 
issue. 

[0003] In drawing 4 , with conventional surface acoustic wave equipment, the 
pattern 2 formed in the substrate 1 which spreads a surface acoustic wave of the 
metal membrane is formed, and the insulator film 3 is further formed on pattern 
2a. 

[0004] Next, actuation of the conventional example mentioned above is explained. 
The pattern 2 formed of the metal membrane is formed like drawing 5 . The 
power of the input signal supplied to the input terminal 4 is changed into a 
surface acoustic wave by the input transducer 6. The changed surface acoustic 
wave spreads the piezo electric crystal substrate 1 top which spreads a surface 
acoustic wave, is changed into the power of an output signal by the output 



transducer 7, and is outputted from an output terminal 5. 
[0005] Generally, since the piezo electric crystal substrate 1 has the temperature 
characteristic which changes the property which spreads a surface acoustic 
wave with temperature, it is difficult for it to use for the device manufacture 
stabilized to temperature. 

[0006] Conventionally, pattern 2a formed of the metal membrane on the upper 
mind piezo electric crystal substrate 1 like drawing 4 is formed, and it is Si02 of 
the insulator film 3 further. The film is formed. This Si02 Since it has the 
temperature characteristic contrary to the piezo electric crystal film, the film is 
used for the purpose of suppressing a temperature change. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with conventional surface 
acoustic wave equipment, in order to suppress the temperature characteristic, it 
was not for adding amelioration structural only by using the insulator film. 
Moreover, although the miniaturization of a pattern had been needed with the 
miniaturization of surface acoustic wave equipment, there was a limitation in the 
configuration size of the metal pattern for taking a flow from an input/output 

■ 

terminal, GND, etc. to an I/O transducer by the superficial pattern according to 
the problem on mounting etc. 

[0008] This invention was not made in order to cancel the above troubles, by 
solidifying the metal pattern configuration to **** etc. from the input/output 
terminal which was not made superficially or GND taking a flow to an I/O 
transducer, is small and aims to let the mounting approach offer easy surface 
acoustic wave equipment. 
[0009] 

[Means for Solving the Problem] The surface acoustic wave equipment of claim 1 
is characterized by considering as the configuration which sandwiches said 
insulator between said patterns which produce the potential difference at the time 
of actuation in the surface acoustic wave equipment which formed the pattern 
which consists of a metal membrane on the front face of the piezo electric crystal 



substrate which spreads a surface acoustic wave, and formed the insulator on 
this pattern. 

[0010] The surface acoustic wave equipment of claim 2 is characterized by 
making it flow through the pattern which becomes equipotential at the time of 
actuation by other patterns which consist of a metal membrane in surface 
acoustic wave equipment according to claim 1 . 
[0011] 

[Function] Since the surface acoustic wave equipment of claim 1 sandwiches an 
insulator between the patterns which produce the potential difference at the time 
of actuation, even if it makes it cross, it does not short-circuit, and, thereby, 
enables complicated wiring. 

[0012] In the former, since the surface acoustic wave equipment of claim 2 can 
utilize a narrow location, can perform wiring which was not able to be performed 
and can reduce the number of patterns to the minimum, it can realize the 
miniaturization of equipment. 
[0013] 

[Example] The example 1 of this invention is explained about drawing below 
example 1 . Drawing 1 is the sectional view of the surface acoustic wave 
equipment in which pattern 2b formed of the metal membrane on both sides of 
the insulator 3 on pattern 2a formed of the metal membrane of the piezo electric 
crystal substrate 1 which spreads a surface acoustic wave was formed. Between 
pattern 2a formed of the metal membrane, and pattern 2b, the potential 
difference arises at the time of surface acoustic wave equipment actuation. 
[0014] By the above-mentioned configuration, it becomes possible to make it 
cross of the surface acoustic wave equipment of drawing 1 of this example, 
without short-circuiting, in order to make two pattern 2a formed of the metal 
membrane which the potential difference produces at the time of actuation, and 
2b cross on both sides of an insulator with sufficient thickness in between. The 
pattern which enabled thereby more complicated wiring, and became 
complicated since it was conversely superficial can be simplified. 



[0015] Although formed for the purpose of similarly insulating with pattern 2b 
pattern 2a which is example 2. and which was formed of the metal membrane in 
the above-mentioned example, this approach may be applied and, similarly 
pattern 2a may be connected with pattern 2c formed of the metal membrane to 
make it equipotential on both sides of pattern 2b formed of the metal membrane 
from which the potential difference differs like drawing 2 at the time of actuation. 
[0016] In addition, although drawing 1 , the pattern formed of the metal 
membrane in drawing 2 , and the pattern formed of the insulator layer were to 
three layers, it is possible for there to be no need of saying that it is three layers, 
and to pile up any number of layers like drawing 3 . 

[0017] Although example 3. and drawing 1 , drawing 2 , and drawing 3 were 
some sectional views of surface acoustic wave equipment, the examples which 
used this by the actual pattern are drawing 6 and drawing 7 . 
[0018] In drawing 6 , it is drawing which looked at wiring at the time of combining 
two or more input transducers and output transducers from the top face of a 
pattern. The pattern for giving either an I/O signal or GND from the outside for 
every transducer was required, and when it was arrangement as shown in 
drawing, seven places were required of the former. It will end by four places to it 
at drawing 6 that what is necessary is just to take respectively an input signal, an 
output signal, and 1-2 GND. 

[0019] Moreover, drawing 7 is drawing which looked at wiring at the time of 
combining a transducer and a grating reflector from the top face of a pattern. 
Although the pattern for giving one side of an I/O signal or GND from the outside 
was required for eight places in the former, in the case of drawing 7 , it can 
reduce to three places. 
[0020] 

[Effect of the Invention] Since the surface acoustic wave equipment of claim 1 
sandwiches an insulator between the patterns which produce the potential 
difference at the time of actuation since it considered as the configuration which 
sandwiches said insulator between said patterns which produce the potential 



difference at the time of actuation, even if it makes it cross, it does not short- 
circuit, and, thereby, enables complicated wiring in the surface acoustic wave 
equipment which formed the pattern which consists of a metal membrane on the 
front face of the piezo electric crystal substrate which spreads a surface acoustic 
wave, and formed an insulator on this pattern. 

[0021] Since it was made the configuration which makes it flow through the 
pattern which becomes equipotential in surface acoustic wave equipment 
according to claim 1 at the time of actuation by other patterns which consist of a 
metal membrane, and the surface acoustic wave equipment of claim 2 can utilize 
a narrow location, can perform wiring which was not able to carry out in the 
former and can reduce the number of patterns to the minimum, it can realize the 
miniaturization of equipment. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a fragmentary sectional view in the configuration of the surface 
acoustic wave equipment which the example 1 of this invention twists. 
[Drawing 2] It is a fragmentary sectional view in the configuration of the surface 



acoustic wave equipment which the example 2 of this invention twists. 
[Drawing 3] It is a fragmentary sectional view in the configuration of the surface 
acoustic wave equipment which the example 2 of this invention twists. 
[Drawing 4] It is the fragmentary sectional view of conventional surface acoustic 
wave equipment. 

[Drawing 5] It is the part plan of conventional surface acoustic wave equipment. 
[Drawing 6] It is the top view of the surface acoustic wave equipment which the 
example 3 of this invention twists. 

[Drawing 7] It is the top view of the configuration of the surface acoustic wave 
equipment which the example 3 of this invention twists. 
[Description of Notations] 

1 Substrate Which Spreads Surface Acoustic Wave 
2a The pattern formed of the metal membrane 
2b The pattern formed of the metal membrane 
2c The pattern formed of the metal membrane 
2d Pattern formed of the metal membrane 
2e The pattern formed of the metal membrane 

3 Insulator 
3a Insulator 
3b Insulator 

4 Input Terminal 

5 Output Terminal 

6 Input Transducer 

7 Output Transducer 

8 Grating Reflector 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 
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[Drawing 6] 




[Drawing 7] 
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